PERSI STENT | NTERFERENCE M Tl GATI ON | NA W RELESS

COVMUNI CATI ON SYSTEM [ 0001] The present application
w@k@vmsiopy i ority to provisional U S. ApplicatiPCI/B82008083047

No. 60/988,693, entitled "PERSI STENT AVO DANCE

MECHANI SM5 | N W RELESS COVMUNJ CATI ON SYSTEMS, " fil ed

Novenber 16, 2007, assigned to the assignee hereof and

i ncorporated herein by reference. BACKGROUND | . Field
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system Background [0003] Wreless communication

syst ens are wi del y depl oyed to provide various

PBODUNI CRttei ppesesoapptinitionutdima privtityC®, pruvisiensl [DSCkpplication Serial
dat a, ﬂé(gessa |ng roadcast, etc. These w reles

Nost & beCTHitiedi p P@Ragé\%@]é] syéy%%bIMEQHANISMS IN
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system resources. Exanples of such nultiple-access
theskegrcci wodofided Godgobited lsdrain bylrtferquce Access ( CDVA)
systens, Time Division Multiple Access (TDVA) systens,
Frequency Division Miultiple Access (FDVA) systerns,

Ot hogonal FDVA (OF )lf%m Single-Carrier
FDVA ( SCFDVR) systens. W rel ess conmuni cati on
pyst ey i nclude a nunber of base stations that can

support conmunication for a nunber of termnals. A
{0904} nalTheayresertmdniloatre wilates chersby stoacommunicatiomeand more

I .. The f d link (.or,.
RGP Fout PG T P Bl SR P CHprgstem.
base station to the termnal, and the reverse |link (or

UE| ink) refers to the conmunication Iink fromthe
1Er ni Batkgroundhe base station. [0005] A base station

ransmt data to.one or nore termnals on,the . )
Bakr & W s o ichios SASTRGEE MG GHBIOSR lfppeovide various
t@hmRRhSorPBordthe fuBN &5 SRidel Rkdeo Opadile dhtar ﬂ@ﬁsﬁéln'gn roadcast, etc.
data transm ssion fromthe base station nay observe

Theserfieslesscgstame may hfamaltiplcagrspissybtoms chpahie aesupnbading multiple
base, st t i.on

sersng?gn 0 %ﬁln eoerlﬁfaélggﬁ {yg‘}r/ere%{ %%P{lrln'gl; &%‘é‘%l \l/eé of such multiple-access
byt afciceCode Dioisthat AniltiFle SAt@Sd QOPMAPRYQEME! Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include a number of base stations
that can support communication for a number of terminals. A terminal may
communicate with a base station via the forward and reverse links. The forward link (or
downlink) refers to the communication link from the base station to the terminal, and
the reverse link (or uplink) refers to the communication link from the terminal to the
base station.

[0005] A Dbase station may transmit data to one or more terminals on the forward
link and may receive data from one or more terminals on the reverse link. On the

forward link, data transmission from the base station may observe interference due to

data transmissions from neighbor base stations. On the reverse link, data transmission



term nals communi cating with the nei ghbor base
stations. For both the forward and reverse |links, the

WO paoenéwpence due to interfering base stati onsPERUS2008/083047

interfering termnals nay degrade perfornmance. [0006]

There is therefore a need in the art for techniques to
mtigate interference in order to inprove perfornmance.
SOMVARY {c00M4] niagcbibscepte mtdrédredoeadisinid Hatagrasindssitink from other

ersistent interference mtigatjon in a wreless

BRI CArPBHCEYE With dPe n_s@_lslg?n brsa stidiogs-n Fopdpth the forward and
REERL ?fnﬁg],tthé ﬂﬁ@t{férgﬁc%rkﬁl% td! iﬁﬂeﬂ%ﬁhgﬂasgastaﬂoﬁg laB interfering terminals
observing high interference may 3end a request to
megdegrailnpafdreraecce to interfering stations. The

st be valid for,a tine period coveri.n . .
095 o1 e paniropen ot s PelpiHoGSBmibatigertorence in
ERIET IBIpROR pePREBaddcames in which data may be sent.
Each interfering station may either grant or disniss
the request in each response period dependi ng on

various factors describe Rer si st ent

interference mtigation %ﬁ@ﬁt&ﬁ& uce signaling

Eﬁbﬁ?ﬁ?adre%hﬁi&&est f%? tIraﬁﬁﬁlﬁtﬁ‘f% JRY \x}‘?t% pse?ﬁ&eﬁtl'iﬁ{eﬁf%&%ge ﬁﬁggation ina
I'1)" i nprove resource uti I zation 'since eac

wircksd epmmgunsdagivh ogysean aed tdeedribgd aindreiar d®nypdrdigtent interference
request for i.ndividual reifonse peri ods i nstead of the

BHgienpdr SRUPRAMDSETVIRE AT JHCTITRCS dehhisifed Wedpice o reduce
HR& Rk & TR Ak d (R s PERREeE nRASR SlRALHPY fitfeGefiod covering

termnal and al s0 for peer-to-peer “"comuni cation '
ettye nespensei pradodls. [008}sponsoperiate siagncovar gie en more frames in

st ati A sen r est ta reduce,interference to
ShRheBl: MuBY 5T ofrdy R B ey SRl S he request
AL ENIhNELsPARE iRl QpeAdifly Y vt fabRrd Gedeeidtd Rlow. Persistent
reduce interference in résponse to receiving a

méeréuense midigaiexy mpy Opnreduce pighalang ovarheed sice Wl igquest may be sent

futsfe‘ E)IIICO nan% @Xm?fov% r%s%rulrrgenlﬁhiz%ﬁgn rs]i%é/e{ ga?crl]ldin%elg eriglg C:wa%%ltl can cither
O reduce te erence 1 n response O recetvin an

prahest @hgnberdiutdt gat individual ggpsnst pefibds Bsteyd sOthb@aeire persistent
station. In any case, the request nay cover a )
e qresipdntThe) e H@ss gy Padpidh T remmyslietipa dstreea a base station
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I'smss the request I n €ach response peri od.
[0908) f erlhpge dtagn, anzinaystaticin 3sayt feed negyest tolrgduce interference to
transm tting at he re

full power and y grant uest

Byl QRS MIPHTIRE HEUowetRlieh A OF PHERS b 03 ang may send
gicf 868Nt ReRA HiESGEAQN LOARRL (Stralch I A BN rEEEGUUE from a
a response fromeach interfering station indicating

terminal. Alternatively, station A may be a terminal and may send the request to reduce
interference in response to receiving an interference mitigation trigger from a serving
base station. In any case, the request may cover a persistent time period spanning
multiple response periods, and each interfering station may grant or dismiss the request
in each response period. An interfering station may dismiss the request by transmitting
at full power and may grant the request by transmitting at lower than full power and/or
at a different beam direction.

[0009] Station A may receive a response from each interfering station indicating

grant or dismissal of the request by that interfering station in each response period. In

one design, station A may receive at least one pilot from each interfering station during



grant or dism ssal of the request by that interfering
station in each response period. In one design,

WG L@OonIA may receive at | east one pil ot fronP@ETR2008/083047
interfering station duringthe persistent tinme period.
Each pilot may be transmtted,at a power |evel and/or
a beamdirection determ ned based on the grant or
?ie?gi&'rm]ﬁit tinfe fdniedr Eqeiepilothyayt beetrdndintttddedt iapgwet Rivelaamd/or a beam
or at | east one response period. Statjon A nma , ,
digestiontdsteasmyied) basedl Abitheesat thi@wwle%@errsw# Pwithgrjnterfering

t i1 e

?gt?cgf {e?al,t r%g?%g t%{é% :rgsgéﬁ ﬁﬁ% ofd! Qtan&neg; h\ég%tstfé@%g‘ &g}fab to-noise-and
int¢réarérec entoe (SHNR) gabédoon tlﬁtaaﬂeasnom pbot eoem‘l'falnﬁgtan(eeclg interfering

send or, w t h, anot her .station. on

o TSR G b Mep g p B R ep ik Staith A may

éﬁ@hﬁg&gc gf sdddeodiIENOP HE® RHiIE aHERET biREsh nanbmatdhefhe estimated
el ow. BRI EF SCRI PTI ON OF THE DRAW NGS [ 0011]

PINR. 1 shows a wirel ess communication system [0012]

2 fr rd li.nk data trans i t-h .
(009 o T RiRuR SR o s o WS SRS E ARG p Mufer detail
pelswectively. [0013] FIG 4 shows a design of
transmtting power decision pilots. [0014] FIGS. 5 and
6 show reverse link data transm ssion with
non- persis ' [ htdgation,
oanhet ve IR RN EREREPIICIN GF°LHY HRAWINGS
R N0 MG edEe: | MRILELARGEn AT el 0016] FIG &
shows an apparatus for sending a reduce interference
[08d2kst .FIGO02 2hd Bl 8w fraad lik ddtowapsnoisees @sthf mm-persistent and
sen.d%ng. ? feduce énterfer enc request by a termnal
BHESENEBIICRY b FuBE 0] fegeC Y%‘%pect ively. [0018] FIG
fob1shovsig. @@H&;@§§dés@§n 6f&{3a%kfﬁitﬂﬁg @&&%ﬁldnfﬁﬂ%ﬁ erence

@guest E0019 FIG 12 shows an apparatus for
[ 41 vi TYGS. 6 edcestiont ervrse dinkedaia tawmissigrp0] nopHGrsistent and

ram of ..a base stat d
B P i AR e BT 00251 “hat et ques

piwa sy | badGheskdws apocs foseedingra rédude dntsrivden & RGSest.
comuni cat i on systens such_as CDVA, TDVA, FDVA, OFDVA,
B fovi FlHel® sbavey arsanpeais. forrpradingraseducsigtcelgrengmepquest.
r t I {RMA
L@g?}é\?n ﬁgg}gl 261 I(ie rlrg%%lbj&}%go Q§e§t g{;]%ﬂg']%ggyr)églﬁ%h el ference request by
Wndrmérad ahd  esrvegtbasedtatiRad rapectively.

[0018] FIG. 11 shows a process for receiving a reduce interference request.
[0019] FIG. 12 shows an apparatus for receiving a reduce interference request.

[0020] FIG. 13 shows a block diagram of a base station and a terminal.

DETAILED DESCRIPTION
[0021] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. c¢dma2000 covers IS-2000, IS-95 and 1S-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile



Access (UTRA), cdna2000, etc. UTRA includes W deband
CDVA (WCDMA) and ot her variants of CDVA. cdna2000

W@ 000806460%5- 2000, |1S-95 and | S-856 standards. APdDER008/083047
system may i npl ement a radi o technol ogy such as d obal
System for Mbbil eConmuni catiops (GSM. An OFDVA system
may i nplenent a radi o technol ogy such as Evol ved UTRA
ComohiiAationd (GSMNODANIGF W@a@b&mﬂ nma\BplenlenER r&0@ tebhdology such
(W-Fi) IEEE 802. 16 | EEE _802. 20
# Heoly BI’VFM E4tIRA), MRPIIE Byppgband dUYER), 1BEE 802.11 (Wi-Fi),

[ [ t
Hle ROERe (MIRIAR), IRERTQEPERRR A G (A Dnd FOTRA are
bW Bf t ity crysle Molbilb TRAcconthticisp S)});SSerﬁRDWS))’I BIGEPP Long Term
downl.i nk and. SC- FDMA_ on t he uplink.

Exmiation = Bhis angmcamingeisass peyMES &@é&ﬁ%rﬁ@?%wglﬁh employs
OFPARA ZH HRNIRAMTRE andl g%b%@;ﬁé%ﬁ R E@E@QSW  EUTRA, UMTS,

Project”™ (3GPP). cdnma2 UVB ar
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entities. System 100 may be (i) "a synchronous system

[0923hi cFIiChd fwse aswmelesmomwelc@mmmtem Ddgwhich (mhdy) include a
em Jn,which the e i 0

B PR SR ARG O bl 3G, S8R B3 ve @ «

Sin@htodbud B §telﬁ0[HnWH1ﬁﬁttE§ Bakd hitdtioas t@w dhiSoR i@y or (i) an

al so be referred to as an access point, a Node B, an

avaFeroNotsten) epdiichEdienbasg sationa e hayq alifkeigntptigvicse A base
&Q{Wﬂ{ﬁﬁat}el £ ﬁx&? \ét"?if @9%‘} b g}ﬁ%a%ésc\yltl?ﬁhegﬁﬁg{ngﬁrﬁnﬁ may also be

ar ea. term”ce canr 0O a coverage area
eeflrasito sk ah lactesapeihg i Nodeds einsivalvied INosld tﬁsyse:t eEncB @aya snglon 110
this coyerage area, dependi.ng on.the conte

9 DEQRGR FUTURIation ¢Ryeies fofid RAH FHIY %?PSW 1@ ardn, P “cell
CATTOEN (53 ERRrGHR\UREREC, be datlBRCHHY G Baseastﬁioﬁ%uﬁﬁiskem serving

a fento cell, and/or other types of cell. A macro cel

thes/cavevaer aacar demniding| on ﬂhamgetegielmgvlaplm the tarmeds ('dg.A base station
several. kilometers in radi and na

BGPTSR0 FOVERERITad Bagiory sap\ﬁ{%&@ L, a femto cell, and/or

SHBS §ipePbE QBILI T HRRrS YS! 8y DvBl £cla®ldly TRYe & ?ﬁplﬁc arca (e.g.,
rel atively small geographic area and may suppor

sﬁynmh rkillowntet e irf w)lanﬂemm sapperivcethmyaicetiere for all terminals with
1%? su‘tpscrl t10 in tIlg %s?en% A gplC ¥elﬁ81\lff§ ogergfle%e?ttlve s¥%arllt geographic

IC ar

@@mﬂlrﬁ@t s@poﬁocorﬁnﬁﬁbatnfn foe rati téahﬁlatsawnm Gervice subscription. A
association with the fento cell, term nals

Frartesgll mypvtover erebdeglysimdbesagenh {fr?&%(@( Esghomyhgnd may support
Ecﬁﬁﬁﬂf%yﬁ(ﬁl d5SEdPRE BRLAT Hﬁgﬂlgb%s&%@t@onf Withele FHRES cell, e.g.,

terminals belonging to a closed subscriber group (CSG). The techniques described
herein may be used for all types of cell.

[0023] A system controller 130 may couple to a set of base stations and provide
coordination and control for these base stations. System controller 130 may be a single
network entity or a collection of network entities. System controller 130 may
communicate with the base stations via a backhaul, which is not shown in FIG. 1 for

simplicity.



[0023] A systemcontroller 130 may couple to a set of
base stations and provi de coordi nati on and control for
WO b@gecdsase stations. Systemcontroller 130 naRCHES208/083047
single network entity or a collection of network
entities. Systemcontroller 130 may comuni cate with
the base stations via a backhaul, which is not shown
[002F] G Termralssi20phagitieydi§fdted] thrbaphdu ahs sys?én nand &eh terminal
di spersed throughaqut the system and ch termnal my .
E)ea%t%tlaﬁ%wrdpomlﬁbvﬁséem%p% &Ry Hsg bw;e%ff &9 gern access terminal
r C e
gt L Iﬁon (l%%ta{i%g?ﬁds r&g%ea Ie%ﬁéfﬂeﬂ@(@%ﬂéubsu get Ilt a station, etc. A
tenintnal mag tatai cwhylaeplboneha personal aligitmhyssbgana (RIBA), 4 salreless modem,

P SR RO AP RS cos

FEMHCC 8 witelb ARbOR 16 @J),stei%loﬁo @l emsFRhone, scﬁtld line with double
wireless local loop (WL) station, etc. In FIG 1, a
v wel indipatesaidesiredoddsh graasmiswioni betiveert @stegogial @dd daserving base

nsm,s ermn er vi
A HTaLA RS Ry B o s SE Ft REP YT B PR Ryerd andor
fehférst: ek, Nl daghddhiend evivadeutae dr@ivs BMEeasks 1|nteﬁ1fér1n§\ transmission
dashed | i ne WI th double arrows indicates interfering
betwgemd ssmiil ped bass sittoar A Hisl deseriptipndisten. Sé%tl%lrfnax be a base

gt?ﬁ?I{j&SaC{ehH{nh n h_erel n, a station nmay be a base

Ion or a erm nal . [0025] A term nal may
pe2FLNi cattemindlhmay semviunirabasethst adriving lese tshioh asnweliedforward

L Shsee T b M e S Pk B

BbALdrORtertfihs LIRYsthfont NEhiS ARG befRE ca%éafgpleﬁamﬁlg fflﬂf‘e serving base
serving base station covers a prco cell or a

gtelién ematrhapiaeucsh drowtemto rcalh snil thap oweh lo‘hantrmsmlt power than the
interfering base stati rever lin

oG SR ERE Pl e g s BakBe NESHE Hivt RGP G observe high
i @rBréttel (3R lah ShicPBrih@ fdFhmad] - T-HéQnteﬂffe&'hE@ bRNGEh ARk @@§Ndegrade
l'ink may degrade performance of data transm ssion on

péréqrmanegkof a@ﬂ)tza]snmroneomtﬁpﬂl@k a transmitter stat | on A
m&gﬁen%oga eé r an gﬂsﬁsgter sta n% rrn“?lC %I ({3 &atg Erg 1551011 to a receiver

may O nterrer enc rom ano

tthans Bl tvihﬁih rﬁ&}abbs@ﬁle)hlgﬁ_ inteferodde fidie ahother n‘rarsﬁﬁﬁa, station X. To

station end the data transm ssion

sqmbat dhe mt%ﬁerﬁmgh stfigh dnney etk the %t%Fra@mlﬁwn at stffigigntly high

gaﬁsgn E??&&e In #)Hi%r gt gcattlcg RSy lse%bg& b Ll Aerh AhHSlion w1th a target
a error or ovver. wever, transmt powe

mdqbaﬂstltpeasﬁ eraulr onéoway Hustevean tkansmit pewbﬁétd]ussmemwiomnlay not work

O RS A hrelenhe LM LAt o X Adtoe o
ittt RAS S PONBFicdntI9 Rt a@MhAreceived power from station A.
In this case, the SINR at receiver station B may be very low, and transmitter station A
may not have sufficient transmit power to overcome the interference at station B.
Furthermore, even if it is possible to overcome the interference, a high-powered data
transmission from station A may cause excessive interference to other stations and may
thus be undesirable.

[0027] High interference levels may be common in wireless technologies where
deployments may be unplanned, e.g., femto cell deployments, home base station

deployments, etc. Interference may be especially severe in systems with restricted



In this case, the SINR at receiver station B may be
very low, and transmtter station A may not have

waedoblogicent transmt power to overcone the i ntRCT/ESMNYEB3047

at station B. Furthernore, even if it is possible to
overcone the interference, a @i gh- power ed data

transm ssion fromstation A nmay cause excessive

agsbenfi@r, evicee taomiidiemas triat iborgloard toraynidtuso bese stations with the
undesi ra le. [0027] Hi gh interference | evels may he

SEAReY Link. \KioF erasdc.adeRmistidy ?‘Sé%ot\)%égl@ g EpNRRFhion %elawr s home
B&ey F&'oﬁ D&fif the Senal sGOE Ah BOH ISR ¥ARBA § si MBS feher th
R P H?Se“ DA e Ear Higher than
thepeftthatdrmimd'sema base stysérens wit h

I ctedassoci at.j.on, where termnal.s may not be .
L0287 Eiste L1 S OBABEY D dFOrS THREHC & <P FoRisk et Teduce)
nitdthererfc@ o ¥ 38R L 1inR ih ecfrHérnﬁ‘)l iRYvE ?terfsﬁn@ﬁale &ft (ﬁlta transmission.
connect to a neighbor's home base station even if the
bltgri&atnogtmémgmn fragnbleti er bralvec sratmio rpowsr of lnterferlng stations so

n a her,
agelhlsgthg ?fk&ﬁ Cflbg%%ihl?V ?I}?rf e?%surgg dl;an{a]lte[}rag g]iIlIISSlr?n Inte%gﬁng stations
Haedlsobefinbicgiatheir (Ringmissiofs avey ol a EREABGER) station so that a higher
interference on a inven link in order to inprove
PBYR srepelfc acligvedat & thasxamelsi Beve. Hrnsprideresfaiions A and X may

HL sing?toho&]iﬂ%Mt b n@g‘lﬁn&)/or tfﬁeg#&?cyhfe@ﬁ%?%stsftﬁl%}@ st on X no longer

ering stations so
ﬁltehf@&se\dltlﬁ station Aes istaéidn @atfaltérﬁan&hy @isddditionkly, amfeﬁfenmg station X

statio y al so, beangteer their transm ssions a
Ry rﬂeépqr@qng%w?f‘@mgt a@raﬁ SRPY o 2RIYQPTiaC mrwngsmwhégﬁ% dlifferent

BNV Sflenral of iR ED U RRAY OWE1r @ aﬁﬁﬁl 1§t @RSteh toward

and X may transmt on dlffere t time and/or frequency
stes@uBs eghislo whad the¢rapbamveXlase ihierigencd ritoar fseitios X\A t Bhe terms

statiop A at statiogn atively or_.additionally,
iRer FhEad gD e bR BAE e RaT gl afercliingeably.
BRE S eRRP hRREdtRh e i eE@dch&V@@Wghtcﬁntfeﬁdth forefi®Bt and frequency
transmt antennas at station X So that |ower power

(eémgces dlrgwh naalemhﬁng)% <i>fsm¢i5&‘ag@:& datwesvethel variges offeged stations.
hen ess int rfer
Yvhcer erer\lN% lcéL%%tIOI% it X’é)% us % éorr S nphro %uesasr}’ls{%eeraisnvé | as asgnchronous

sﬁ&mﬁ‘ (Holfﬂcfagl’[y, afeh@f tlﬁtidssteﬁldnfﬁe&fv@ avgealclironous system.
Interference mtigation may be achi eved by contending

EQS'.Z bi mdlnd shewgaetreipnodddarad 1%@@%%@8@%@@6 200 with
ﬁén-@@?ﬁ%ﬂ?ﬁlt&%%@ th §tlo\ﬁa rA %&ﬁm? %%? tsﬁﬁor? h%;){ HAVE data to send to

erence mti may be or sy ronous
8 ytnéned aad magl Havasknammgdn than dmstemymhlelmbsdi?omgdhgf 1nltqrference on

Sthof th@ggﬁlcrl t|on beIOW|sfora nchr on ol
P {20 S RPRm bR SRR MU STeGH VO PG TERe e i erminal.

ghaf AelfiRDadPoRs nPfY) RERERBINARY iMntity KPsliPRkScsihE Mase stations. The
interference mtigation. A serving base station may

sravin g dascastatonsmm sand an interference mitigation trigger to the terminal in frame
t. The interference mitigation trigger may invoke the terminal to request interfering
base stations to reduce interference on the forward link and may convey specific
resources on which to reduce interference, a priority of the data to send, and/or other
information. The priority may be determined based on the type of data to send (e.g.,

traffic data or control data), a quality of service (QoS) level, an accumulated buffer

level, etc.



a termnal and may have know edge that the termnal is
observing high interference on the forward |ink. The

W@ 0hegIdbase station may receive pil ot reportBCT/DSI008/083047
the termnal, and the pilot reports may indicate
and/or identify strong interfgring base stations. The
serving base station may send an interference
[o0B0pat iThe ttmigglemay eedehe thelinteakndenmitigatien triggef v frame 7 and
interference mtigation trigger may invoke the

ey iFHb TadyoT BYRTESENeAPBICFEN TN DAS & - sTht Tednee ingpricrence request
ﬁlﬁg% NG BNGE, %Hnt%ﬁ‘ﬁ%nf H{emgé’ LK ANH IRy SARVEY reduce
SspeciTlI C resources on which to réduce |nter?ere ce, a

ptérfenrertcg refuckthte (Jandy base standps thaddrostradghmterferers to the terminal on

i.nformation. Th I ori y be. determ ned based on
IReOryHd Bk an{i #bnsie ng( RS stutions it up dpse iy (he request. The
£Q0LE RlterfRRL regucdURbY bk B iﬁf%ff%ﬁﬁ% biBHionS Y& keduB interference
accunul ated buffer |evel, etc.[0030] The term nal may

o spicUedirhsuiress endl ereyrate goiny ey ticipmoerity digfe dafario Seradyghet urgency
aﬂ% nma %end a rﬁdqu iq;erference request in frame t

eipere %’Wﬁ%ﬂﬁg TRt PE %hce request may al so be

[0DBer r edArt it@feribolARd QBlidrPMalRSRAGahe TdiRCE BtédakceBYuest from
send the reduce interference request to (i) only base

Sredemonal andamangeans of digniphtherearest. sIft e remcsteis rarapd, then the
?ﬁerﬁéﬁ%gf&rsg\@{aﬂoﬁ 'n?cﬁr ch[jus(tl ijts) ttrﬁlslﬂ%tn&vg%bﬁ{d/&as?eeer $ts3dRATssion in
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[0033] The serving base station may receive the CQI information from the terminal
and may schedule the terminal for data transmission on assigned resources, which may
include all or a subset of the specified resources. The serving base station may select a
rate based on the CQI information and may process a data packet in accordance with the
selected rate. The serving base station may generate a forward link (FL) grant, which

may also be referred to as a resource assignment. The FL grant may include the

assigned resources, the selected rate, and/or other information. The serving base station
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ver, it
can be sent just once for the entire persistent time period. This design may also improve

resource utilization since an interfering station can either grant or deny the request for
individual frames instead of the entire persistent time period.

[0037] FIG. 3 shows a design of a forward link data transmission scheme 300 with
persistent interference mitigation. A serving base station may have data to send to a
terminal and may have knowledge that the terminal is observing high interference on
the forward link. The serving base station may send an interference mitigation trigger

to the terminal in frame ¢. The interference mitigation trigger may convey specific
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period may cover any number of pilot frames, and each pilot frame may be any frame
within the persistent time period. For simplicity, the description below assumes N pilot
frames corresponding to N data frames.

[0040] For each data frame 74, within the persistent time period, the interfering base
station may grant or dismiss the request to reduce interference for that data frame. A

decision to grant or dismiss the request may be based on various factors such as:
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t er i Imq:rfeﬁg}pe mitigation trigger — sent once,

e Reduce interference request — sent once,
e Power decision pilot — sent once or multiple times during the persistent time period,
e CQI information — sent once or multiple times during the persistent time period, and

e Data — sent once or multiple times during the persistent time period.

[0045] In general, the interference mitigation trigger and the reduce interference
request may be sent at any time to start interference mitigation. The request may be
synchronous and sent a fixed number of frames after the trigger. The request may also

be asynchronous and sent any number of frames after the trigger. The trigger and/or the
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interfering base station may decide to reduce its transmit power for some data frames
but not others. The interfering base station may also reduce its transmit power by
different amounts for different data frames. A decision on whether or not to reduce
transmit power, how much to reduce transmit power, whether or not to beamsteer, ctc.,
may be made on a per-frame basis and based on the factors described above.

[0049] The interfering base station may transmit a power decision pilot in frame #,,
to convey the transmit power level P, that it will use in corresponding data frame #,.

Pilot frame ¢,, may be earlier than data frame #;, by a fixed number of frames, e.g., by
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any integer value. Each subband may include a set of contiguous or non-contiguous
subcarriers, which may be obtained with orthogonal frequency division multiplexing
(OFDM), single-carrier frequency division multiplexing (SC-FDM), etc.

[0053] A reduce interference request may convey one or more subbands on which to
reduce interference. An interfering base station may identify all subbands on which
reduced interference is requested, determine whether or not to reduce transmit power on
cach identified subband, and determine the transmit power level to use for each

identified subband. The interfering base station may then transmit a power decision

pilot on each subband at the transmit power level selected for that subband. Each
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i nterfering base station may then transmt_ a power

ISPk 0Pt rtra@sr@ﬁm@a%thslw&éwacwl&%mroalﬁé?nf@mﬁ&%«bnk has been
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a reduce I nterference request may use t
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est 5 The |nterfer|n e station may SO }
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base station and may send a resource request in frame ¢#. The resource request may
indicate a buffer size at the terminal, the priority of the data to send, the urgency of the
resource request, etc. The serving base station may receive the resource request in
frame ¢ and may send a transmit capability request to the terminal in frame #+ A to ask
for the transmit capability of the terminal. The serving base station may also send a
reduce interference request in frame 7+ A to ask interfering terminals to reduce

interference on specific resources.



transmt power |evel for each subband in a broadcast
nmessage. [0055] The term nal may send a reduce
WO pioeoéwpence request for transm ssion of trafPETUS2008/083047
dat a/ channel s or control data/channels. The type of
data to send (e.g., traffic oy, control) may be (i)
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send”to a serving base lon and nmay send a resource
reegved transmifsiemend sendemeA€§sm aNeAK rtaspdest thﬁrdycodmg eatle

bt ¢ 5B SrBhve irguel; Broin i Bl P sfipeighSme with non-
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request in frame t and ﬁhsend a transmt capability
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Ion may a SO send & re uce I n erence reques

highREgntling B drieadsk i nterfering term nals to reduce
i nterference on specific resources, [0058] The, t erm nal

HOGL} ocdilée 6 hews radtsiantof atsaerst fink dpgdftapsmissiop ichenae 600 with
&EMe OinRaRCe b hikiQ dA'I%lﬁél ay AOR) ¥R (G0 a serving base
ts r ase

ntertrerence reque rom nei
station and may send a resource request in frarne t. The resource request may indicate a

buffer size at the terminal, the priority of the data to send, the urgency of the resource
request, etc. The serving base station may receive the resource request and may send a
transmit capability request to the terminal in frame #+ A. The serving base station may
also send a reduce interference request to interfering terminals in frame 7+ A. The
reduce interference request may convey the persistent time period over which the
request is valid, the priority of the data to send, the urgency of the request, and/or other

information. In one design, the persistent time period covers N data frames 7 through



stations. For sinplicity, only one nei ghbor base
station is shown in FIG 5. The term nal nmay determ ne

wo b@vempsmit power |evel that it can use on tPEI/US2008/083047
speci fied resources based on the reduce interference
requests fromthe nei ghbor baﬁ@ stations. The term na
may convey this transmt power |evel via a power
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§@ViRG Skusé 'smﬁoﬂazhﬁi Ia@N&RB3hO theS pBRITRNE WndMpblod over which the
perSIStent interference mt|gat|0n A term nal may

rravest datadidt ¢os eph dadn Game foy PAIGLIHAS @e@tsaqmt @meamﬂoehatye interfering
?é%ngla?trl{aﬁ:%)r C§ &1?1%115?%111 My Esrt%n?re&uce n e ere%%’é) HEEH on the factors

reques DuTHer ¢ er mna
héred pbdva. i IIthdJlfeqtlm 1Sjg?{ﬁﬁteti Othse Itld; 1nteh’l&r1ug gefitiyal Qhayt f@ermine the

resource request, et The serving base_station
framseiy Bowerelcy el ¢ émlllelefa éstthadganiyms edle Anteriggpgorminal may
fapalhlh ya cﬁ%fedsetms{o% n}%ﬂ)‘? +%&&?&épbﬂhufé%gﬁ§t frarhd tom bA4I! on the
serving station SO sen

trmttsﬁnfpmeendeveﬂ dmu&smlltuse imndags fremeng. termnals in franme

Lpé)ﬁg] .St ¥ s{q?%ég @%qng‘rgaf@*\]e, g&a@\?\fﬁcéﬁgttﬁ% powe%/ d(e::glgl\(/)g plfott]se from the
terminal as well as the interfering terminals in each pilot frame #,,. The serving base
station may estimate the SINR of the specified resources based on the received pilots
and may select a rate for the terminal based on the estimated SINR. The serving base
station may generate an RL grant, which may include the assigned resources, the
selected rate, the transmit power level to use for the assigned resources, and/or other
information. The serving base station may send the RL grant to the terminal in control
frame #.,. The terminal may receive the RL grant, process a packet in accordance with
the selected rate, and send a packet transmission on the assigned resources in data frame

tsn. The serving base station may receive the packet transmission from the terminal,



request is valid, the priority of the data to send,
the urgency of the request, and/or other information.

WO poogsetetiesi gn, the persistent tine period covRCBEUB008/083047
data franmes td\ throughtdN- The first data frame td\
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Bhy it TR Bodle 1 RRECTN AR SR bl QB il fares but not
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Efi6h a8S/anRd tthREPM PeRRr thi} be made on a per-frame basis and may be
dependent on the factors noted above.

[0069] For simplicity, FIGS. 2 through 6 show operation in a synchronous system in
which the base stations and terminals have common timing, which may be provided by
a common time source such as Global Positioning Satellite (GPS). Persistent
interference mitigation may also be used for an asynchronous system in which the base
stations may have different timing and their frames may not be time aligned. Terminals

served by a given base station may have the same timing, and terminals served by



selected rate, the transmt power level to use for the
assi gned resources, and/or other information. The
W@ 09hegIbase station may send the RL grant toP€TES2008/083047
terminal in control frame t ¢ n . The term nal may
receive the RL grant, process; A packet in accordance
wth the selected rate, and send a packet transm ssion
diffetdne 8&%I greidng eﬁﬁylr bese | diffdeha fimaipe t dMuoltipleTherminals may
serving base station recei ve the packet .
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[0072] The station may receive a response from each interfering station indicating
grant or dismissal of the request by that interfering station in each response period
(block 714). In one design, the station may receive at least one pilot from each
interfering station during the time period. Each pilot may be transmitted at a power
level and/or a beam direction determined based on the grant or dismissal of the request
by the interfering station for at least one response period. For example, the station may
receive a pilot from each interfering station in each response period. The pilot for each
response period may be transmitted a predetermined amount of time (e.g., a

predetermined number of frames) earlier and at a first power level determined based on

a second power level to be used by the interfering station for the response period. The



much to reduce transmt power may be nmade on a

per-franme basis and may be dependent on the factors
woeiedembove. [ 0069] For sinplicity, FIGS. 2 tPeDU§00$5083047
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[0077] The terminal may receive an interference mitigation trigger from a serving
base station (block 912). The terminal may send a request to reduce interference to at
least one interfering base station, with the request being valid for a time period covering
multiple response periods (block 914). Each interfering base station may be able to
grant or dismiss the request in each response period. The terminal may receive at least
one pilot from each interfering base station during the time period (block 916). Each

pilot may be transmitted at a power level and/or a beam direction determined based on



transmtting at |lower than full power and/or a
different beamdirection. [0072] The station may
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interfering station, which may be a base station or a terminal.

[0083] The interfering station may receive a request to reduce interference from a
requesting station, with the request being valid for a time period covering multiple
response periods (block 1112). The interfering station may determine whether to grant
or dismiss the request in each response period, ¢.g., based on the priority and/or type of
data being sent for the requesting station, whether requests to reduce interference are
received from other stations, the amount of data to send by the interfering station, etc.

(block 1114). In one design, the interfering station may grant the request if control data



to receive fromeach interfering station a response
i ndicating grant or dism ssal of the request by the
WO pi0e064wp9 Ng station in each response period, BCHOMINE083047
816 to estimate SINR at the station based on the
response received fromeach ipferfering station, and a
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Process 1000 is another design of process 700 in FIG

the 1p@QE8OPeimy &alsd fariangmp #s80& tsfa\teurmg mul{ipleaesionse periods, a module
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with the request belng valid for a time period
B§vRGuCHign Pash 1epPSe Beshse periods (bl ock 1014). Each

[(ﬁ)tgqf erTH%gmtoﬁ{llgh Qﬂl FIGY ?eanabhf 1}1%' %Eﬁ_ﬁwghs rgée§§ggs§§eelectronics

r
equest I'n each response perio servin
dévatdspharthergrer mq'n'ev,eelattrdnmsdonqmﬁerns | logichlr @muﬁ&,cﬂnernories, etc., or
|nterfer|n nal during the time period (bl ock
4Ry1EymbiRsf E%’ ?F may be transmtted at a power |evel

fadrpr arreeard sHdwach ivRRkdghehm 8ed R{BRDION base station 110 and a
terminal 120, which may be one of the base stations and one of the terminals in FIG. 1.
In this design, base station 110 is equipped with T antennas 1334a through 1334t, and
terminal 120 is equipped with R antennas 1352a through 1352r, where in general T > 1
and R>1.

[0088] At base station 110, a transmit processor 1320 may receive traffic data from
a data source 1312 and messages from a controller/processor 1340. For example,
controller/processor 1340 may provide resource grants as well as messages for

interference mitigation shown in FIGS. 2 through 6. Transmit processor 1320 may



the grant or dism ssal of the request by the
interfering termnal for at |east one response period.
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based on the at |east one pilot received fromeach
interfering termnal (block 1018). The serving base
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ismss the request in each response period,
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sgnaly Jromelrse rsigion: hE0 aad @y nrfwlé% fefdyedy siearls tseﬁ?ﬂjodulators

gﬁlﬁﬂ(/’(ﬁ%‘; 178%a @ikdipRr 13304 '?tt:sp%tn@lys nE&% dddupartesis4RaseSndition
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&emt filtg0 (aﬁl@]lfyﬂd@vwnnom{eﬁe rhd digtiz) iaomspeative esvdived stgmel to obtain

Belcgwf:itl ”818 ﬁqigﬁ)?iga rg@g%?ﬂ%gék%% ﬁ-\?{l}i nglé)%é%p 8drecelved samples
(. ofds FHBM) SCLRDAN %tdjﬁﬁ)' &laintrB@ivdat SH{RIE. NA MINMD @fector 1356

may transnt at |east one pilot during the tine
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igﬁ(% or?l th%er%ggngfl:({ 1%%bo?s 1fd ﬁ)??a@leﬂ gd %?ovef? gfpteétec? symbols.

sm ssal reque or ’at IFeast one

A&&@ﬁﬁéprol@&rsbﬂ ﬂ358ﬁﬁﬁy pm&m;l @.g. Q&ﬁfbdﬁlakd)ﬁeﬂi&éﬂeb@e and decode) the
transmtted (i) %gomer i f the request
é@cori

fietefied Sapbdy, p(@\ﬂsie atficiiai Pafarmnshds0 Eih%:l ,dega sigk 1360, and
gﬁgfvfd%fa%% Qgstégcgé (b)(%ﬁl;%ﬂcer/{)ll&%esrs&qmt i's granted.

elnter ering ransmt nultiple pilots
mﬂ9ﬂpl tigud Ehesabebsmtiﬁk |am temﬁmai d00f a aamsnit pluicassbh 364 ey receive

|od Each. pi| ot e transmtted on one subban
arqcﬁsstra% S R+ e rel Bl TS dggngor resource
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in a second frame after the first frame, e.g.,
ghownmansmiFp@cesbor TRe4 imgye bé er¢aoded tat 4 d"ﬁ( MIMO processor 1366 if

applicable, further processed by modulators 1354a through 1354r, and transmitted to
base station 110. At base station 110, the reverse link signals from terminal 120 may be
received by antennas 1334, processed by demodulators 1332, detected by a MIMO
detector 1336 if applicable, and further processed by a receive processor 1338 to obtain
the decoded packets and messages transmitted by terminal 120.

[0091] Controllers/processors 1340 and 1380 may direct the operation at base

station 110 and terminal 120, respectively. Controller/processor 1340 at base station



may al so send the response in other manners. [0085]
FIG 12 shows a design of an apparatus 1200 for
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scope of the present disclosure.

[0094] The various illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be

any conventional processor, controller, microcontroller, or state machine. A processor



t hrough 1334t, respectively. [0089] At term nal 120,
ant ennas 1352a t hrough 1352r may receive the forward
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recei ved signals to denodul ators (DEMODs) 1354a
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structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wircless
technologies such as infrared, radio, and microwave are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical



grants for the schedul ed term nals. [0092] Those of
skill in the art would understand that information and
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illustrative |ogical blocks, nodules, and circuits
descri bed in connection wth the disclosure herein may
be inplenmented or perforned with a general purpose
processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC, a
field programmabl e gate array (FPGA) or other
progranmabl e | ogi c device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any
conbi nation thereof designed to performthe functions
descri bed herein. A general purpose processor may be a
m croprocessor, but in the alternative, the processor
may be any conventional processor, controller,

m crocontrol ler, or state machine. A processormay al so
be i nmpl emented as a conbi nati on of conputing devi ces,
e.g., a conbination of a DSP and a m croprocessor, a
plurality of m croprocessors, one or nore

m croprocessors in conjunction with a DSP core, or any
ot her such configuration. [0095] The steps of a nethod
or algorithmdescribed in connection with the



di scl osure herein may be enbodied directly in
hardware, in a software nodul e executed by a

WEe@eeewseY , or in a conbination of the two. A BOF/USRNE083047
nodul e may reside in RAM nenory, flash nmenory, ROM
menory, EPROM nenory, EEPROMgwenory, registers, hard
di sk, a renovable disk, a CD or any other form of
storage nedi um known in theIxIMSAn exenpl ary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to é{e storage nedium In the
al t er hat i ve, MEtART K SYIERSES ARG N AHOLEEMPHA S al to t he
process@ing 4 R&uREOBSIERE dREfctdh8e 36 f RAS HRIINMIARY station, the
reside in an ASIC. The ASIC may reside in a user
regpest nding | velidhéorap t @mpapdriad, covrsingr ovdigdorrespagis¢ meriods, cach
storage nmedi um may, reside as. discrete ¢ onents in . a.
R R POl tseh T s S T TR ERAF §sPond friod.
desi gns, the functions described may be inplenented in
hardware, software, firmaare, or any conbi nation
t her edf . | The msthogwhckimilnfusther epRlsitgie functions may
be st P v o) - - -
i mot 1 BerufiR 8 RIS EEE: B b e B Ghg e period to
feolnpuinedrfora@md apti@itieditiee foqadsticasouno bf datanputel;, asd oypage data to
nmedi a and comuni cati on nedi a i ncludi ng any nedi um
t4t facilitates transfer of a conputer program from
one place to another. A storage nedia may be any
avai | abl e nedia that can be accessed by a genera
pur pose or Thpeeihald gfglepodefictepenreprisiBy way of
exanpl.e, and not limtation, .su conput.er - readabl e .
medi adfe}gmne&slﬁpwfl@@%&m INROR 1@@3%@1%6 B3 RS0 Mgy Rgpistence or
Aphbeersltstcest or age, nmagnetic di sk storage or other
magneti c storage devices, or any other nediumthat can '
be ussading dwr roguett tot decel enfpiferdngsr &oyr Bl tindel acspoases periods if
i Qer%‘elgeencfe%giﬁ] 3%011. o réjrglts{.etolges is26 bg ?ntV%kéc'({' laH& tures and
that” ¢an hesactessed y a ‘general - purpose or
Speci gdndihigr RS Ecquedtpidt e¥ducOrin@rigenes dbr PUEPEREredponse period if
speci al - pur.pose processor. Al so, any connection iIs
prafEencs iR Hithawhperssieneeirdabe 8vioked-um  For
exanple, if the software is transmtted froma
website, server, or other renbte source using a
coaxi &4l calbhe mdthdaeof olimcl, caldren thairsqedt pairaduce interference is

digjtal subscrjher lin L), or wireless

v lﬁﬂéﬂaegmé%at%ﬂ{agwra@h?ﬁi#\gfg&gwmwm%, and mi crovave,

then {HeiEORXIR! aiCRB Conel INRGTerPB dtftid@ R SnditMont T terminate the
pair, DSL,” or wireless technol ogi es such as infrared,

regdes fo mddcaningriowan¢e. are i ncl uded in the definition of
medi um Di sk and di sc, as used herein, includes
conmpact disc (CD), laser disc, opticaldisc, digital

versatil e theendhddDdf clalr@ApYwidt&k cadtd iddbrferlndystekiciC dismisses the
wher e di sks usual&y o
request by transmitting at full power and grants the request by transmitting at lower than

full power.

6. The method of claim 1, wherein an interfering station grants the request

by beamsteering away from a station sending the request.
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reproduce data magnetically, while discs reproduce
data optically with | asers. Conbinati ons of the above
W@ bwalbatedad so be included within the scope of PCT/US2008/083047
conmput erreadabl e nedi a. [0097] The previous
description of the disclosure,is provided to enable
any person skilled in the art " to nmake or use the
di scl Bsur eThd/micthod of BTtk fli Aathcooemprisitidie di scl osure
will be readjly apparent to those skilled in the art, . .
and t FFECIYEIRe PR S3Fh HUPHHTTEE Hafome desnenssi indisaljngygrant or dismissal
i Iat ] | ing fromthe
R R R S S T
di sclosure is not intended to be limted to the

exanples apd desi gns described herein but is to be

aceortied ¢ R TchedeT sfiRd- BT SURRIH L h t he

pri nciRbigmeatdeROYR pll@atdh @8ciintGome dididh hufing HROBBE period,
WHAT | S CLAI MED IS:CEAINB 1. A nmethod for wrel ess

eastimulet beini dranswoiedrat 9ipegrer develiong baametjigeieon degcimaidedt based on

interference to at |east ope interfering station, the
s gl OV 4 oy T PG Bpelof gl it O response

idd. pl e response periods, each interfering station
eing able to grant or dism ss the request in each
response period. 2. The nethod of claim1l1, further

conpr §Si ng: ticng:t he .0 j.ncl ude at | east
one o?'durgpggﬁﬁg (¥E%H%ﬁh%ﬁggfﬁgﬁpﬁéﬁéeduce

I nt er feeci@imgey pipeti fesr teyctointdrfveingagiti@atin cashotegporst pdadd the pilot
@f send, and typg of data to send. 3. The net hod of :

I AR HESPPF (PREP éslﬁgrtragﬁrﬂgteddiewr@ii?wrmlﬂgde HRSYH & timy carlier and
LY K& pAET RGN ENGE T dd BALH AR Mt DRSS SIBNG G0 Ye used by the
wi t hout persistence; sending the request to reduce
intgréaringrsexioe iif the resploh$qupesiodesponse peri ods i f
interference mtigation with persistence is to be
i nvoked; and sending the request to reduce

! nter{@rengge ﬁféfh_o@ &kﬁﬂhi f&ﬁ]@@é&ﬁptﬁb@ﬁé:ocj i f_
interference mtigation wthout persistence is to be

i nvokesdimaing Pignahric-hesl-ad-uiterfarence rape (RINR )t Her Hesgaetion based
r interfer is.valid.until]. terp nated, the

et G Bl b RG kB Bl g ek BT Sast ame

I nt er &vhb@ng Hath ivdth B comblite@dn ked on theregiimateg SINR.

11. The method of claim 1, wherein the at least one interfering station
comprises at least one interfering base station, and wherein the request to reduce
interference is sent via a backhaul to the at least one interfering base station to request
cach interfering base station to reduce interference for data transmission on forward

link.

12. The method of claim 1, wherein the at least one interfering station
comprises at least one interfering terminal, and wherein the request to reduce
interference is sent via a backhaul to at least one base station to send to the at least one
interfering terminal to request each interfering terminal to reduce interference for data

transmission on reverse link.
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request to reduce interference. 5. The nmethod of claim
1, wherein each interfering station dism sses the
WO e@aeete9by transmtting at full power and gr aPCBUS1908/083047

request by transmtting at |lower than full power. 6.
The nethod of claim1, mhereif7an interfering station
grants the request by beansteering away froma station
?endihmg t hanrapparesi .for%ﬂe_:les_‘ﬁ%n?ﬁltﬁl@ﬁioﬁ{] co_(ﬁhlﬁish‘}gl, _

urther conprising: receivin rom each interferin
st at | #inleast 088 PERrsasor ﬁ&ﬂ%%}trp%go et regtetite pdusg intgfterence to at

. 0 I I . . .

S o IR o O, RALSH RESe 3P O e TRENN cayering multipl
oopETsE Pienigds, redeindrfagingtstdtmadicimgnablpitd gtanf oodiseasshthe request in
in%erferin station during the tinme period, each pil ot
ﬁ?’ﬁ@ﬁppﬁﬂgﬁppted at a power |evel or a beamdirection
deternm ned based on grant or dism ssal of the request

by the interfering station for at |east one response

peri otd. 9. Theppeahsdobfcladinail fa whefaim ttheratc lsaplr P8¢ myocessor is
re%eiving)a(pilo fron1ea%hfinterf§ring station.n.
RS BonEE e Pl P AETSTHE PBHOBACFFPRLgoRdisating grant or
pisfiiedl drehd@qhésabs MctihRefcanPradedt Br dichedpaisepotio®f
time earlier and at a first power |evel determ ned

based on a second power |evel to be used by the

interferin tati i Ret resp . L og. . .
ot hottof | ahSi AP, Bt it SEEARARHE M, 1, ol Brocessor i
sorgipated ©- rvotise-aamehsi ahe piler fomecachtinertShgNSRpatiad daring the time
first statjon hased on at | east 033@5i|0t recgjved

PFh GACThPilRf R e PRSP L] BrPOWEhdCYek OR dritRydigeiign determined
WAt R S86CHAdRHALLODS %Sl%qué%'ﬂ b}rhtﬁe Q%ff@ﬁﬁ$ draBbNFor dltcast one

The nethod of claim 1, wherein the at |east one

rasp@rst peiiody st ati on conprises at |east one interfering
base station, and wherein the request to reduce
interference is sent via a backhaul to the at | east

one ingerfent nPpRAtR &f aldiMn 180 WiREHIESthe €ACIast one processor is
interfering base station to reduce interference for

eRitfiguradates pitiseito nigoal-ooraierandrintekierenee ratie (FRRIow wfirst station
Bells%h Th ]at 1A%ShE Ipﬂott r@:gei\%d %r&%se i ffer e%tng rsfa%%h,na%dscg) %}t(c'h%rqging data

with a second station based on the estimated SINR.

17.  An apparatus for wireless communication, comprising:

means for sending a request to reduce interference to at least one interfering
station, the request being valid for a time period covering multiple response periods,
cach interfering station being able to grant or dismiss the request in each response

period.
18. The apparatus of claim 17, further comprising:

means for receiving from each interfering station a response indicating grant or

dismissal of the request by the interfering station in each response period.
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conprises at |east one interfering termnal, and
wherein the request to reduce interference is sent via
wW@2mankdaul to at | east one base station to sePdI/US20081683047

at least one interfering termnal to request each
interfering termnal to reducg interference for data
transm ssion on reverse |link. 2613. An apparatus for

W rel €8s cOheppacatd efvlaigolTp furgichgomptisihgast one
processor configured to send request. to reduce

i Nt er PSABNOE TEGETURE [k 436t HfePileitfEem siarh dnteiferingopfatiqn during the
aqu bei i 10hi £ P, i [ i ot
[ Flog” FUCE JHBL 41 LS, Pk B YRS 30 g s direction
thetemginech baset! @nggramit orodiswissati (fstht hequestchye8ie interfeasd station for at
&ﬁsponse ﬁeriod. 14. The apparatus of claim 13,

H08F ACPRAFTPEast one processor is configured to
receive fromeach interfering station a response
i ndi cating %rant or dism ssal of the request by the
i nt er 2@r i ngheepnaraws ofrclancl, fedponeappsingod. 15. The
apparatus of claim13,. wherein the.at .| east one
pr ocedSaP 1 ERiale, et 5o Pabertiderforais rdRe(R e o fins
§theon eRedoh bt IR4dt ©hé PlotStadivatréhl khdidintdhRrih b BRtIGEAnad,
each pilot being transmtted at a power level or a
beam Bicprscior errhdeding dita sdthyasseandatignabaschen Hegsiigagd SINR.
of the request by the interfering station for at | east
one response period. 16. The apparatus of claim 13,
wher eRh t hA @inpueaprogrne pprducessmprisiagconfi gured to
estimate signal -tQ-noi se-and-interference ratio (SINR)
2t a §PORPUCTEEIRHC BRURED SRR MBast one pi | ot

received fgom Rﬁ‘c&ugiﬂ%ea[tf REdtNEheSEGhH @By tAREhd Q lieﬂléeSt to reduce

exchangi ng data wth second station based on

axdriareitcedo 8t NRst abg. intarfeapp atativmyshé oaqueitrbelngswilid for a time period

O ePaUGRP R s POPEREoty S| BtV BRE TPy B8] F0F O Erant or
8isAids Mo rebjhidst EQeB $dspbic@riv@l i d for a time period
covering nmultiple response periods, each interfering

station being able to grant or disniss the request in

each HESPORRE. c%%{ﬁ)gﬁ)eg h%ré)gfamf-rh SofRPAFaL 4% ql C’[hg | cg)};]nlpﬁter-readable

further conprisi S r-recerving fromea

netlienf RiFthegecst@misign a response indicating grant or

di sm ssal of the request by the interfering station in

each respo?&dé é(gr cyiping the “at least one computer to receive from each
interfering station a response indicating grant or dismissal of the request by the

interfering station in each response period.

23. A method for wireless communication, comprising:

sending a request to reduce interference to at least one interfering base station,
the request being valid for a time period covering multiple response periods, each
interfering base station being able to grant or dismiss the request in each response

period.

28



2719. The apparatus of claim 17, further conprising:
means for receiving at | east one pilot from each
WO pi0e064wp9 Nng station during the tinme period, eRCHURLNL083047
being transmtted at a power |evel or a beamdirection
determ ned based on grant or 4§ sm ssal of the request
by the interfering station for at |east one response
peri og4. 20Thdhethadpdchin23pfurthbadompkiing: ur t her
conpri sing: neans for estimating ) )
si gnaleCeiyigo dUtaHBenGR BHEZAIORCIELRS: frem( &|sRIRfnGbass station, and
?V'h&%{n ShatbARsPESeLdaR Rtelf&Ble QR Pl %)%ﬁ?é M8eceiving the
romeach interfering station; and nmeans Far
enafeaergic mytidaic twiggdr. a second station based on the
estimated SINR 21. A conputer program product,
conprising: a conputer-readabl e nedi um conpri si ng:
code Hor CaHsShRModlrbRARD3ORGhEOBMRIng 0 send a
request to reduce interference to at | east one
i nt er faseiving &t lgest omge nilee frosygecht intesfanigg\hais¢ dtation daring the time
tine perniQ overin Ltiple response periods. each .
PeitE RSt REorcRARY iAFsiMtd B img D GRE Sr Bl Qi df Yggorminea
b8 08 grind o dixhisseBHOINS ecquestiytthe 2derfdrlify QEPIALE for at least one
program product of claim 21, the conputer-readable
FRSPRISAPERY:- her conprising: code for causing the at
| east one conputer to receive fromeach interfering
station a response indicating grant or dismssal of
t he raguesThbwethod of otagn 281 funthciséomiprding: n each
response period. 23. A.nethod for _wrel ess
conmufif'ERINES, Cq*ealeﬁﬁ rqug\lwgl.ng%m i(ﬁg\ﬂal wHaEer baged gyacleast one

i)ﬂ‘(gt%ée@\'fre%rf‘r‘cﬁn%&bhqhtehgﬁﬁﬁ pGdiher fering base station,
he request being valid for a tinme period covering

mul t i pindingebpOkd enfpenitousp asacing basestagoingdbase
L e B Seae s i Bl P B ion

further conprising: receiving an interference

mtigation trigger froma serving base station, and
wher e t hAnragpyesss ferovird discemmureeationegperpristigsent i n

tr reis’ggagtf’lgastt Ak %?gcle\s/slo? %oﬁﬁgurleﬁl %5 Ef]:cn e Pe%%esq] £ ARk erference to at
least one interfering base station, the request being valid for a time period covering
multiple response periods, each interfering base station being able to grant or dismiss

the request in each response period.

28. The apparatus of claim 27, wherein the at least one processor is
configured to receive an interference mitigation trigger from a serving base station and
to send the request to reduce interference in response to receiving the interference

mitigation trigger.

29. The apparatus of claim 27, wherein the at least one processor is
configured to receive at least one pilot from each interfering base station during the time
period, each pilot being transmitted at a power level or a beam direction determined
based on grant or dismissal of the request by the interfering base station for at least one

response period.
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25. The nethod of claim 23, further conprising:

receiving at |east one pilot fromeach interfering
Wha®enet69d i on during the tinme period, each pilBCT/H81008/083047

transmtted at a power level or a beamdirection

determ ned based on grant or stnissal of the request

by the interfering base station for at |east one

response period. 26. The nethod of claim23, further

conpr|S|ng determnin hannel quality indjcator

(cq ) 39-nf ol haitaPBAraBis 8 Himat 4 eigrfBe pit| testy aRRiRFREpssor is
LSRR AL S SR AL OIS R on ot o
diat pilgtenteitnd frdre caeh mtﬂ@erb@s‘tmss satipmrtobasd theotQt héom@tlon to a

i nformation.. 27. An tus for rel ess
AOHRE R TRERH: gD en g eth o Bt S s e stagon based on he
confidBHhadnt 0 send a request to reduce interference to
| east one interfering base station, the request
being valid for a tine period covering mul tiple

respopse per each,inter ase station being
abl e ?g grgh mﬂ?dfrslﬁﬂ§mcwmnun agg?cnnlngnﬁ response

per i ogbnddf}. a 1dy@cARP 2ERICH SntBifcreh@ (3 & TeasVb®S Ritdrfdrig talminal, the

| east one processor iis configured to receive an

Toqey f Relegcaligi frgat ine meqjg spvaingmialtigde vﬁeﬁt@n@%sr@ﬂods cach
t

AR ARfnd Jo RN Bl R AR ApE RUHEE o] MR ELEOER Frioa.

trigger. 29. The apparatus of cla|n127, wherein the at

| east ocessaor is.cqonfjgured to receive at | east

one pﬁf Thometbadir icﬁfrégflm& WRYRIS®at i on duri ng

the tidEivRRrd fégou@@gﬁu%tlf%m RELAGNAI 80P WhElffih@ledhest to reduce
power |evel” or a direction determ ned based on
grtafureoe igdieahinsssiionsd tot tkecivipg tiestesdycd tequdsht er f eri ng

base station for at |east one response period. 2930.

The apparatus of claim 27, wherein the at |east one
processor fThe fRMMOUDICRENBO, Mether BrijRisafpannel quality
indicator (CQ) i nfornati on based on at |east one

pi | ot rqceweig\ﬂédeaﬁfr@mm@é fropmeagh firteifergnentagaingk duringrihe tige period,
SR Bell Bl TS B kg TBEud! Brlugg bascd on
Qraﬁedr dﬁnﬁd’@,@l mhel Iﬁﬁ@d’sﬂbpltm interfering terminal for at least one response

period.

34. The method of claim 31, further comprising:

estimating signal-to-noise-and-interference ratio (SINR) based on at least one
pilot received from each interfering terminal;

selecting a rate based on the estimated SINR;

sending a grant comprising the selected rate to a terminal; and

receiving data sent in accordance with the selected rate by the terminal.
35.  An apparatus for wireless communication, comprising:

at least one processor configured to send a request to reduce interference to at

least one interfering terminal, the request being valid for a time period covering multiple
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31. A nethod for wreless conmmunication, conprising:

sending a request to reduce interference to at | east
wWo@r@eeey f ering term nal, the request bei ng vRCT/HST008/083047

atime period covering nultiple response periods, each

interfering term nal being abhe to grant or dism ss

the request in each response period. 32. The nethod of

tﬁspimm: Ptriods)eidheinteeRApg it gl be@geaibld tograntroe simiigethe request in

uest froma termnal, and wherein the request to

W@ GEPOPHRRSYICEr ence is sent in response to receiving

the resource request. 33. The nethod of claim 31,

further conprising: receiving at |east one pilot from

each Bt er The i apgatagsndh alaiiu 85 ngvhchen ttlhﬂeatpmai;todne gaadessor is

t being transmtted at a power |evel or
Finieere ble Betia i oot B s TriT g ah torO a0tk B dpe reauest to
Fdaged ﬁ@éﬂfe%ncbyn ﬁelgﬁoﬂsst&fetarvh{gghé Fe@@ﬁr@@lrqu(l@Jt at | east

one response period. 34. The nethod of aim 31,
further conprising: estlnatlng
S|gna t o- |se an -interfer ratio

gs + ojri:g pl ara %e Clam I)ﬁhgreuﬁ th 4 NE Ft ﬂne processor is
E(ﬁfﬂ@uﬂﬂd to I‘é@él@@ h’d Iégsta)nreaﬁlﬁ)t lﬁ@&ﬁéadhnmfdﬂﬁnﬁg ted i £ Cﬂurmg the time
SINR sending a grant conprising the selected rate to

Berask ispeiapHothring Harsniifted) al atm“@é hevel 9T dcledmgairadion depprmined
F&%d %%l Iltegr aﬁﬁl?ssgyoit {E% 1%&15&1 B the %ﬁerf an S{]t% lij(_'?t at least on

or mnr ess conmuni ca rising:
pspass poriodconfi gured to send a request to reduce
interference to at |east one interfering termnal, the
request being valid for a time period covering

mul tipte 3@5@533?91%‘31sp8f IcpaS, 352GHhctdih Sht el st Sﬁénﬂ?@éessor is

being able to ant or dismss the request in each
c@¥ponsietopetinne: sigeal-trheisappdriaterfsrcoée citmi (BIB) based on at least

mher in the | east cess is, confi e

PRy e dinm S8 nflieube FERTL e aFiir it g Dtimated
S1eR r8QLIesA ﬁltaﬁt ERAMEEN (ht REIEQEL AGEd DNitchBFIANRARE td Rceive data sent
rece|V|ng t he resource request. 37. The apparatus of

o asiendanxe witletheispleetad rate by dhesternaingl. pr ocessor i s
configured to receive at | east one pilot fromeach
interfering termnal during the tinme period, each
pi | ot 3Mei ng s Mortwitdess toani@wRioh,&velprigihga beam
direction, determ ned

receiving a request to reduce interference from a station, the request being valid
for a time period covering multiple response periods; and

determining whether to grant or dismiss the request in each response period.

40. The method of claim 39, wherein the determining whether to grant or
dismiss the request comprises determining whether to grant or dismiss the request in
cach response period based on at least one of type of data being sent for the station,
priority of the data, whether requests to reduce interference are received from other

stations, and amount of data to send by an interfering station receiving the request.

41. The method of claim 39, wherein the determining whether to grant or
dismiss the request comprises

granting the request if control data is being sent, and
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based on grant or dism ssal of the request by the
interfering termnal for at |east on response period.

wW@09bs9appar at us of claim 35, wherein the atPCHEHS1008/083047

one processor is configured to estimate

signal -to-noi se-and-interfer epce ratio (SINR) based on

at |l east one pilot received fromeach interfering

t er m gahting or dieméingah¢ edgaehdaed @nattibsst 86¢ paametdr if traffic data
SINR, to send a grant conprising the selected rate to

i BeHigseptal , and to receive data sent in accordance

wth the selected rate by the termnal. 39. A nethod

for wirel ess conmunication, conprising: receiving a

reque4?. t oTheoktediofckihdPefucthef copmprasirgx at i on, t he

request being,vali.d for a tine.period coverin :
mul't | TGS Statig AiTEONS iR B 2Fnh Ph 6 SR e the geauest in
SIARtspRhschheedyss the request in each response period.

40. The nethod of claim 39, wherein the determning

whet her to grant or dism ss the request conprises

det er ;i ni ng, whet.her .t p. gr,an r dismss the request in

each %%spo%g%mﬁéhpﬁgécglgggg’ %’ﬁt%gliccmég%stmgone of type of

dat a hehsngtthentt fledst tdiR pilat idaring PihieOFihdey poifiod, heaclabaet being
whet her requests to reduce interference are received |
rammiBethira RAvedrilov or abgars Kigeitonofeteratined: kaseday St ghdismissal

EbRE T JIALLER (REPLY RO Get e ni ng whet her o

grant or dism ss the request conprises granting the

reque if_control data is bejng sent, and.3 lgranting .
or di 2% ssifﬁ@ nefhody Joftlaist Th b g 2 HREE g ot least One pilot

prr(g{t‘lﬁg%g gllfanérflitﬁrl{%agefgc'hcpiﬁﬁtaﬁ fit] B gg’\%tn_ﬁ tBeMquedds didfissed or at lower

cl ai , turther conprising: sending to the
thaatfilbpoweniétheonpest ingran&tdi ng grant or di smissal of
the request in each response period. 43. The nethod of
claim39, further conprising: transmtting at | east
one pifot gHE nRehol ¥ claiBoPRkthetdsongfiihgdi | ot bei ng
transmtted at a power |evel or a beamdirection '
det er frmraittisggeetiple nglotsmn whltiglasibbands ipp firptdranequéthm the time

E?rgold%teﬂéh’e&\?é;[ b%?negn{r%ﬁsgrg{%&{s off %Ell? $ ?t'hbga% at Ewsrsfﬁévt}?rdlgngel determined

erel ransm he "a as
Pask@bn a second power level to be used for data sent on the subband in a second frame

after the first frame.

46.  The method of claim 39, wherein the request to reduce interference is

received via backhaul from a neighbor base station.

47.  An apparatus for wireless communication, comprising:
at least one processor configured to receive a request to reduce interference from
a station, the request being valid for a time period covering multiple response periods,

and to determine whether to grant or dismiss the request in each response period.

48. The apparatus of claim 47, wherein the at least one processor is
configured to send to the station a response indicating grant or dismissal of the request

in each response period.
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conprises transmtting each pilot at full power if the
request is dismssed or at lower than full power if

wo b@ovegorest is granted. 45. The net hod of cl aPem/BS2008/083047
further conprising: transmtting nultiple pilots on
nul tiple subbands in a first fyame within the tine
period, each pilot being transmtted on one subband at
a first power |evel determ ned based on a second power

| evel to be used for data .sent on the subband in a ,

secon®f r afBe appatushel 1aigy 47y yrhsreinathe T#Heleapt ABR MEpcessor is
. ot ' . ¢ '

A e bl D PR PR LR ERCHER PLE ShE NG pilot aca

godwerAavd ppar xtausdirartionideelmesd basadumi gant ondismissal of the request

fong(ising: at Ieastdone processor configured to

QBB O FSRAREIPH8%r educe interference from a

station, the request being valid for a tine period

covering nultiple response periods, and to determ ne

whet h&0. t oThe aappatusdos elam Bhe whetpiesthej at agthone processor is

response period,.48..The a ratus, of, cl ai 7 o .

RS e REnd fRinlpigis &n FPBRRE o fies By Rrydiam vighin the ime

paisdl, hed 1oRens badhi MAlvt 3n bAS PEYbERd hiwfiBpdNE 18¥A@A[EtcBhined based on

di sm ssal of the request in each response peri od.

g sepond pRweklsielrta g a1sest fog datapeuton thp spldiapd ihe segong &gare after the

ﬁﬂfﬁgﬁgcessor is configured to send at | east one pil ot
uring the tinme period and to send each pilot at a

power | evel or a beamdirection determ ned based on

grant or dism ssal of the request for at |east one

response period. 50. The apparatus of claim47,

wherein the at | east one processor is configured to

send multiple pilots on nmultiple subbands in a first

frame within the tinme period, and to send each pil ot

on one subband at a first power |evel determ ned based

on a second power |evel to be used for data sent on

t he subband in a second frame after the first frane.
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